Effects of arsenate on the Ca2+ ATPase of sarcoplasmic reticulum.
The effect of arsenate on the partial reactions of the catalytic cycle of the Ca2+ ATPase of skeletal muscle of sarcoplasmic reticulum was studied. With the use of native vesicles it was found that arsenate accelerates the rate of ITP hydrolysis and inhibits both Ca2+ or Sr2+ uptake. These effects were not observed when ATP was used as substrate or, with the use of ITP, when leaky vesicles were assayed. Activation of ITP hydrolysis is related to an increase of the enzyme's apparent affinity for ITP. Arsenate increases the steady-state level of the phosphoenzyme formed from ITP. This depends on the concentration of both Pi and Ca2+, in the medium. Ca2+ and Sr2+ efflux were accelerated by arsenate. The fast Ca2+ efflux promoted by arsenate is impaired by external Ca2+. Arsenate competes with Pi for the phosphorylating site of the enzyme.